Swainsonine, an inhibitor of mannosidase II during glycoprotein processing, enhances concanavalin A-induced T cell proliferation and interleukin 2 receptor expression exclusively via the T cell receptor complex.
The T cell receptor (TCR) is a disulfide-linked heterodimer consisting of both complex and high-mannose types of N-linked oligosaccharides. The objective of the present investigation was to examine the effect of altered oligosaccharide structure on the expression and function of the TCR. Human mononuclear lymphocytes (MNL) were treated with castanospermine (CAST) or swainsonine (SW), inhibitors of glucosidase I or mannosidase II, respectively. Treatment with these inhibitors does not prevent glycosylation, but results in synthesis of glycoproteins with high-mannose or hybrid types of oligosaccharides. Treatment of MNL with CAST (1000-10 microM) or SW (100-1 microM) for up to 72 hr had no effect on cell surface expression of of the TCR. SW potentiated Con A-induced T cell proliferation without effecting anti-CD3 (OKT3) or alloantigen-induced proliferation. CAST had no effect on Con A, anti-CD3, or alloantigen-induced T cell proliferation. The T cell proliferative response to Con A in the presence of SW was completely eliminated in the presence of monoclonal anti-TCR antibodies. Monoclonal anti-CD2, -CD3, -CD4, -CD8, or isotypic control monoclonal antibodies had no effect on SW enhancement of T cell proliferation. SW treatment potentiated Con A-induced MNL expression of both the alpha and beta subunits of the IL 2R. This effect was also specifically blocked by anti-TCR monoclonal antibodies. These results demonstrate that selective changes in the glycosylation state of the TCR complex can alter mitogen recognition and subsequent cellular activation.